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DETAILED ACTION 

1 . Claims 1-20 are pending and are hereby presented for examination, in response 
to Amendment filed 5/10/2004. Independent Claims 1, 9, and 16 are currently amended. 

Claim Rejections - 35 (JSC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hedberg et aL (US 6026505) in view of Proebsting (US 61 371 57). 

Regarding independent Claims 1, 9 and 16, Hedberg substantially discloses a 
method and apparatus for an array built in self testing (ABIST) on a semiconductor chip 
(10) having an array of memory cells including column and row redundant lines, FIGS. 1 
and 2, comprising: 

Determining if the cells in each column groups (CO to Cn) of the memory array 
(A) are defective, such as testing the array (A) along the columns (CO to Cn) to identify 
a given number of faulty cells in each of the columns and storing the column addresses 
having the given number of faulty cells in address register (33) which receives the 
column and the row addresses of the cells of the array A. 
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Configuring the column groups of the stored column addresses including more 
than a predetermined number of defective cells in the address register (33), and also, 
shown in the circuit of FIG. 3, which identifies one of the array column lines (CO to Cn) 
of FIG. 2 having a plurality of faulty or failed cells which is to be replaced by the 
redundant spare column line RC1. 

Identifying by row remaining defective cells not replaced by the configuring 
column groups, as show in the circuit of FIG. 4, which can identify faulty or failed cells 
in two of the array row lines (RO to Rm) of FIG. 2. 

Configuring the rows of the memory array to be replaced by the two redundant 
row lines (RR1 and RR2) or can indicate that both of the redundant row lines RR1 and 
RR2 are to be used to replace two of the faulty array row lines RO to Rm. The 
redundancy implementation processor 35 substitutes appropriate redundant column or 
row lines for faulty array column or row lines, (see column 2; lines 1-18). 

Hedberg does not explicitly disclose the limitation "wherein each said column 

group includes more than one column and configuring column groups to replace 

ones with spare column groups". 

However, Proebsting (US 6137157) discloses a memory array which has a 
plurality of addressable columns with an additional number of redundant columns for 
use in replacing defective columns, where each redundant column (or group of 
columns) can replace a defective column (or group of columns) by programming a 
particular fuse box. (Col. 1 , lines 22-28). A plurality of redundant columns can be 
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programmed by a single fuse box to replace a plurality of adjacent defective columns 
having the same column address, See Summary of the Invention. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to replace a defective "group of columns" with a redundant 
group of columns, as taught by Proebsting, in the method and apparatus Hedberg, 
using a single fuse box to replace a plurality of adjacent defective columns. A person 
skilled in the art would have been motivated to use a fuse box for connecting 
redundant columns into a memory shared by a plurality of redundant columns, thereby 
reducing the number of fuse boxes and the capacitive loading on the address bus 
thereof. 

Regarding Claims 2, 3, 10, 11, 17 and 18, Hedberg discloses testing memory 
cells as shown in flow chart (FIG. 6), including the steps of a screen test for finding 
hard faulty cell located along the column. A counting circuit FIG. 6, including (counter 
38) counts the number of the defective cells identified in each of the column groups 
stored in the column fail address register circuit (22). If the column fail count, along any 
column, is greater than a threshold count (2), as set by the available number of row 
redundant lines, then the column count is set and the column address is stored or 
saved, (column 13, lines 30-54). 

Regarding Claims 4, 12 and 19, Hedberg discloses generating at memory 
address using address counter 27, which generate the test data and address data, 
respectively, for the self-testing of the memory array (A) through the multiplexer 1 1 . 
The test data is written into cells of the array A of the memory chip 10 and then read 
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out to a data compression unit 31 , where it is compared with a duplicate of the test 
data written into the cells of the array of the memory chip 10 from the data pattern 
generator 29. The results of the comparison are reduced to a single pass/fail or 
fault/no fault signal (column 3, line 4-13). 

Regarding Claims 5-7,13-14 and 20, Hedberg discloses configuring the columns 
and rows of the memory array (A) FIGS. 1 and 2, using redundancy implementation 
processor 35 which substitutes appropriate redundant column or row lines for faulty 
array column or row lines. The address information stored in the two dimension failed 
address register (FIGS. 1 , 3 and 4) is serially read out to the SCAN OUT terminal and 
then applied to the redundancy implementation processor 35 for substituting redundant 
column and row lines for the identified failed array column and row lines. Testing the 
memory array after performing the configuring column groups, using array built in self 
testing (ABIST) formed on the semiconductor chip (10) having an array of memory 
cells (A). 

Regarding Claims 8 and 15 Hedberg discloses configuring column groups and 
configuring rows, which are performed by built-in self repair (BISR), such as processor 
35, which includes a laser-fuse blowing device or an electrical latch setting circuit. 

Response to Arguments 

3. Applicant's arguments filed 5/10/2004 have been fully considered but they are 
not persuasive. Claims1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
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over Hedberg et al. (US 6026505) in view of Proebsting (US 6137157), as set forth in 
the present Office Action. 

Applicant's argues in the remarks, page 6 and 7, that Hedberg does not appear 
to be capable of "configuring column groups of the memory array to replace column 
groups including the remaining defective cells, wherein each column group includes 
more than one column", as amended in the independent Claims 1 , 9 and 16. 

In response to Applicant's arguments, the Examiner introduced new grounds of 
claims 1-20 rejection under 35 U.S.C. 103(a) as being unpatentable over Hedberg et al. 
(US 6026505) in view of Proebsting (US 6137157), as a result of change in the scope of 
the claims. As stated above, Hedberg does not explicitly disclose the new limitation of 
"wherein each said column group includes more than one column". However, 
Proebsting (US 6137157) discloses a memory array which has a plurality of 
addressable columns with an additional number of redundant columns for use in 
replacing defective columns, where each redundant column (or group of columns) can 
replace a defective column (or group of columns) by programming a particular fuse box. 
(Col. 1 , lines 22-28), described above. Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to replace a 
defective "group of columns" with a redundant group of columns, as taught by 
Proebsting, in the method and apparatus Hedberg, using a single fuse box to replace a 
plurality of adjacent defective columns. A person skilled in the art would have been 
motivated to use a fuse box for connecting redundant columns into a memory shared by 
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a plurality of redundant columns, thereby reducing the number of fuse boxes and the 
capacitive loading on the address bus thereof. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James C Kerveros whose telephone number is (703) 
305-1081. The examiner can normally be reached on 9:00 AM TO 5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



James C Kerveros 
Examiner 
Art Unit 2/&3\ 
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